6 

Searching PAJ 



httpy/wwwl 9.ipdI.ncipi;go jp/PAl «/main/wAAAYjai4BDA41 3240798P1 .htn 



PATENT ABSTRACTS 



OF JAPAN 



(ll)Publication number: 

(43)Date of publication of application 



2001-240798 
04.09.2001 



(SDlntCL 



C09D1 83/00 
C08G 77/08 
C08G 77/50 
C08K 5/00 
C08K 5/07 
C08L 83/06 
C08L 83/14 
C09D 5/25 
H01L 21/312 
H01L 21/316 
H01L 21/768 



(21) Application number: 2000-052017 

(22) Date of filing : 28.02.2000 



(71) Applicaht 

(72) Inventor : 



HAYASHI EIJI 
JO YOSHIHIDE 



JSR CORP 



HASEGAWA KOICHI 
SHIODA ATSUSHI 
YAMADA KIN JI 



(54) RLM-FORMING COMPOSmON AND ELECTRICAL RLM-FORMING MATERIAL 
(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a film-forming composition yielding a coated film which has a uniform thickness 
and has an excellent mechanical strength, crack resistance and CMP resistance and a low dielectric constant 
SOLUTION: The film-forming composition contains (A); a hydrolysate and/or condensate of at least one compound 
chosen from the group of R1aSi(OR2)4-a, wherein R1 is hydrogen, fluorine or a monovalent organic group; R2 is a 
monovalent organic group: and a is an integer of 0-2) and R3b(R40)3-bSi-(R7)d-Si(OR5)3-cR6c wherein R3. R4. R5 
and R6 are each a monovalent organic group: b and c are each 0-2; R7 is oxygen or a-(CH2)ngroup: n is 1-6; and d is 
0 or 1 and (B); HO-(SiR8R90)eH wherein R8 and R9 are each a monovalent organic group; and e is an integer of 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner s decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of rejection] 

[Date of requesting appeal against examiner's decision of 

rejection] . . 

[Date of extinction of right] 



2-100. 



Copyright (C>. 1998,2003 Japan Patent Office 



1/1 



04/12/24 20:34 



Japanese Patent Provisional Publication No. 2001-240798 



(i9)e*a«^/r (J p) (12) H it i2t ^ (A) (wmm^^si^^ 

#112001-240798 
(P2001-240798A) 

C0 9D 183/00 
C0 8G 77/08 
77/50 
C0 8K 5/00 
5/07 





tSe2000-52017{P2000-52ai7) 




000004178 










(zoma 


?JG£12#2 M2a$Q0m. 2. 28) 























































































(54} GfS§^cD««:] W3^gmi&gL%^i:Zfli&BSSM^«n 



(57) (H^l (ilEjE^) 

(A) :R»^Si (OR2) 4-. (R»«: 

ttO-2(OS») ^5J:CfR^ (R*0) j-b S i- 

(RM d-S i (0R5) R« c (R^ R*. R5^^ 
i:t5R«tt. iMto^aSSr^U biJjiCfcrt:, 0- 
R'ttg^^fcfS- (CH2) a-S. nttl- 

L<flV>-fix;5^-:^<h, (B) ;HO-(SiR«R 
»0) .H (R8jsi:c;R9rt:, ifflfi^^as. c«:2-i 



F I f-n-r($:*) 

C 0 9 D 183/00 4 J 0 0 2 

C 0 8 G 77/08 4 J 0 3 5 

77/50 4J038 

C08K 5/00 5F033 

5/07 5 F 0 5 8 
aSEM^ *35I:S »^0Mg:5 OL (^ 14 H) fi»HlcS< 
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im^^i] (A) (A-i) Tic-«^ (1) x-m 

R>4S i (OR^) (1) 

(R*0) w S i - (RO d 

(2) 

(R^ K\ K^iSXXfK^rt. fSJ-"CtiS^or^'^-Ct 

-•etS*oT^r^-Ct>J:<. 0-2<OftSr^U R'fl 
iftsiSfllS-^Sfcrt:- (CH2) a-X-^*ix6S€:'rU. n 
ril-6$r, dttO^ftifll Sr^M-o ) t^h^Ji^mX!) 

^^'kL<(t\*^'rM^:fjt (B) TS-«^ (3) -C 

HO- (SiR»R^O) .H ...... (3) 

tfl|:ft353l «m (A) (B) fi£5^iS-FS-« 

^ (4) •C^$ix-5^(0=^^-h{k'i*^. 
R^^^/M (OR") trf . . • • • (4) 

(R» (4^1^- Mtt&MiE^. R" f±^^»2- 

5 or /w^/us^ yttt^^^c 6 - 2 0 cor y -/us^^i^ 

[a*«4i (A) li^J'fwjtrs (B) Ai^<o^m 
(A) .^g^J- 1 0 0 

SC) T (B) ^55-0. 2'-2 OfiSg5T-$>'5^i:^#St 
5 1 Iff 1 4 2EK!tOjgl5g*^a^«ii* t> 

[OOOlI 
(00 0 2] 

^le^^. ^(T^si^w^-^^yy^^tfe-^cMP (c 

h e m i\ a I M e c h a ti i c a I Polish! 
ng) WttJCflEiu ii>oeit»«^<OS6Ri»5^»'bixo)0l 

[000 3] 



L. R^fiifficTD^sas^L. ar3:0-2(OS-S:SrS 
To ) ^^J:C/ (A-2) TS-«^ (2) rs^ixofl: 

-S i {OR») R«c 

ft:->y;{7 (S iOz) SW5^^$i^rv^6, ^Lr, iS 

SOG (S p i n on Glass) mt^ff^ 
10 -5r h7r/^=^•>7V<^^D7K5>^K±£^^^^^t-f 
-5^^S<0lfeS^t^fe^Si^^i:9^->:?oX^^^'5• S 
it. ^mi^ti^<o;BiMmt\zfi^^\ ^soGt^ 

[0 0 0 41 4<?M2p6-l 8 1 20 

^f^lcr/^=^'>SSr'>^^< irt? l®^"f'5^'r-<^ 
30 [0 0 0 51 ^/t. W09 6/0 0 7 5 S ^^^J^^^zrt:. 

[00 0 6] 1^§a^3-20 3 7 7-^^^»C 

mt^mm^m^^fsmmiT^tsinxu^^. z<D§^{t^ 

[0 0 0 7] L;5*L. JblSto J: 5 J-'>7 
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(0 0 0 81 

R3b (R*0) 3-b S i - (RH d 
■ (2) 

(R*. R^ R«*5J:c5R^tt:, ^sI-r-tJS^£orv^-c^3 
»9»lS^$)tfi- (CH2) a--eifSixaS«r^U n 
'i'itfeltL<«:o^-fi^^^:^rt (B) (3) i? 

HO- (S i R«R»0) .H (3) 

•em®OW«S*^L. er3:2'-l 0 0<^S»$:^ 

[00 10] 

[^^Ol^cOJiJjB] (A) 

s<5:Lrrt:. ry-/us. ry/u5. 

(1) (C^^^r. R»fllffi<?5:emS. WwT/t'^^/l'S 
vv:.v>. ^/uatL-Cri. /f^/^S. ^T/^S. rof/us, :/ 

tJ:<r\ -iis^ (1) tc:fe^lr^x. ry-/vs^urrt:, 
(0 0 11] (1) vwtiti^it'&^(r>M.»mt 

y -n-7'cidf:i^v->7>', hy- i s o-yad^^-> 
'>7>. hy-n-y h^->->7:^. hy-sec-y 
h=2e'>->7>'. hy- t e r t-7'h^'>->7>'. hy 
7^/:i^->'>7 V, 7/U:i-D hy> H=^'>i^7>. 
z-a hy,ih^'>'>7y, h y-n-T'cr^:^ 

•>->7y, 7/U:i-o ^y- i s o-7'cdf:^r->i/7i^, 
7/U3i-n hy-n-7'h^v'v'7>> ^/Usra h y - s 
e c-:^^*-^'^^^^. h y - t e r t h 

#->*>^:^, 7/U:i-a hy 7*y*->">7>, ^h^-;* 
h=^v">7>'. h7Sh^*>'>7^. xhy-n-y 



[0 0 0 9] (A) (A-1) TI£-«^ 

(1) -es$ixo^k^«» 

Rt4S i (OR2) +.* (1) 

L. R2rilfffi<0^ra55r/7^L. a ftO - 2 05S'»rlg 

-r, ) ^^t^ (A- 2) Tis-«K (2) -esstt^fl: 

-S i (OR5) R^ 

10 Drf^^^v'y^', r h7- i s o-T'cid^^i/v/T^/x 

'yyy. xh^-t e r t -T' h^'^v^^:^, x h7 7 
aiy^i/v'yWjiif : /f^/uhy-?« h^v'v'y:/. 
/u h y^i h^'^v'y^. h y -n-7'ad<:^v'-> 

y^'. >f^yuhy- i s o-7'nd^^l^v'i/7V, ;<f-/i/ 
hy-n-y^h^'^v/yV-. / h y - s e c h 
^v'->7:/> h y - t e r t -::/h^v^v^7>'. 

^f=-/t'hy7'^/^'>v'7V. 3:f=-/why;< b^iyi^y 
3:^/Uhy3:h^->'>7>, 3;^/l/hy-n-7'ci 

20 h y - i s o -T'crd^^v"^^ 

i^, aif^/u h y - n - h V. h y - s 

e c-T'h^v'i^y:^. h y - t e r t-T^h^ 

3if^/uh y ^v^->y V. fcT^/Uhy^f 
h^v'v^^V. fcrsi/i/hy3:h=^->v'7>'> tfri/uhy 
-n-rodf^->->7 V. fn/i/hy- i s o-T'njJf 
^e-i/*>7i^. t'riyuhy-n-y h^->*>7^-^. li'^^i' 
h y- s e c -T^h^'V-^T V. li'=:/Vh y - c e r t 
-:/h=2f-v'->7>'. t^-rn/uh y n- 
T'neA'hy ;?< h^'V-V^i^, n-T'c fc^/u h y 3i-h:^ 

30 >>v>. n-7'ct fcf/U h y -n-yn^^^^'Vi/y V, j-. 
"li-T'D tf/uhy - i s o^-Xo^^i^i/y^y. n-T* 
a f/i. h y— n h ^-V'Vt n -y o tf/U h y • * 

s e c-:;'h^>'v<7>'. n-T'Dl^/^hy - t e c*t 

-yh^v/v-^:^, n-roe/uhy 7*y^->->7 

V, i -T'oeyuhy / h^->->7V. i-T'Bb'/Uh 
yoi h^'>'>7:^> i -T^B fcT/Uh y -n-T'Dd^^-y 
ixyi^. i -T'oe/Uhy- i s o-7'oJi<^->->7 
V'. i -T'af/uh y-n-y h=^i^->->7>. i -7*0 
fcT/Uhy-s e c-T'h^^i^V^^. i-7'cifci'yuhy 
40 - t a r t-:/h^'>C/7:^, i-T'cie/uhy 

n-T'f^/^hyy h*'>->7V. n-rf- 
yuhy3:h^'>->7V, n-y^f-z^hy-n-T'od^^^- 

n-rf'/i'hy-n-yh^^i^v^'^^:^. n-T'f^/u 
hy-s e c-yh^'>->7i^. n-yf'/i'hy- c e 
r t-T'h^Vv'yv, n-:/f/i-hy7iy5^->->7 

s e c-T'f'/t'hy > h^'Vv'^^. s c c -^f- 
yu- i - hy^i h=2^>'>7V. s e c h y " 
'n-7'a3jf^V>7>', s e c -T'^/i'- h y - i s o 
50 -7'od?d!F">->7V, s c c-T^^/^-^y-n-^h 



(4) 



I^Sfl 2001-24079 



^^'y'yy y. s e c -^f-z^- h ^ - s e c -T'.h 

yy. s e c-:/f-/u-hy t-:/ 

hy-n-r^ciJi^^^-Vv^^V. 7 3i=./i'hy- i s o- 
7A=:/Uhy-s e c-T'h^Vv'yV, 7*-/^ 
tr^/uhy/ h=^->'>7>^. trr:/l-hy:n 

•>K52^•>7'cxfc"/^hy ^ h^v'v'y^. y-^y>K=^ 
yuhy > h^'Vv/yV. y - h y 7a aT'a ^/U h y :t » 

^/U-iz-n-y h^-V'^^V. v^y^/i— v?-s e c 
-T'h^Vv/yV, v?yf=•/^-•:^- t e r z'-'fV^'y 

h=^r->->7v. v^^i^/u--:; 

-n-7'as|f:^->i/7V, i/az-f^/w--:/- i s o-7'c 

t e r t-T'h^^i/V^:^. i;if-/Ui;7*y ^-Vi^^ 

\iiViy:siY^^/^y^y. i/- n -T'd f /U-i/- n 
adf^v'-VT^^, i;-n-7'cifc:/W-v?- i s o-T'o 
2K^->->7V. 'y- n-y ^ e-zu- n h^'y'y 
y i/, 5;- n -y ci tr/u-i?- s e c -T^'h 

i^-n-T'nkVU-v?- t e r c h^v/v'y 
v^-n-T'nfcryU-i^-^aiy ^ Vv^t:^. i^- i 

hi^i/'Vy:/, v?- i s 0-7*13 tVU-iz-n- 40 
Z^u^ii-iyiyyy. v^- i s o -T^o fcT/U-i?- i so 
-7'Dd?^'>i/7>. i 5 o-T'ofcT/U-iz-n- 
-fV^^y-yy^y. i/- i s o -T'n tV^-v^- s e c - 
y h^-Vi/yV. V?- i s o-T'otVu-vJ- t c r t 
--^h^'^'yyV. v^-i s 0-7*0 e/W-v^-^*/ 

7'ndfi^r-v'->7>'. v?- n -T'f'/^- v^- i s o-T^a 
df^->v'7>', i;-n-7'f'/i'->^-n-7'h*->'>7 
>^ iz-n-T'^/^^-i^-s c c-7'H^->i/7V. so 



-n-T'T'/^-v^- t e r t-7'h^*>'>7X. v^-n 
-^f'/U'-v/-7sy ^v/i/7Vx iz-s e c-^f'/l' 

V^'y^yyy. v-s e c -T^f-zi^v/^- h^'>->7 
V?- s e c -:?^^/i'-*:^-n-7'ajK^v'V7>'. 
v-s e c-yf'/t'— i s o-7'adf^>v'7>, 
i?-s e c-T'f'/u-i^-n-I^^h^^^/y:^, i^- s 
e c — yf•/^— v^- s e c — h^^'V-y^ v?- s e 
c -T'^/U-v^- cert -7" h^'>>7>, v?- s e 

c -y^/u--:/-7*y :^'>v'7 V. C/- t c r t 

f^/Uv?y h^i/->7>. v^- t e r t -7'^/Uv?:n 
•>'>7>', c e r t — 7'-?-/^— v^-ti— T'bsK^-/ 
i^yy. 'y— t e r t -T'^/t'— v^— i s o — 7*C2K^ 
•>->7V. i/- t e r t h^*>-> • 
7 V. v^- t e r t s e c-T'h^v'i/ 

7^. t e r t-yf'/i'-v^- t e r t-y h^v/ 
i/y:^. V?- t e r t-7'^/^-':^-73iy^>v'7 
V. i;7:ii=/Ui// h^'>>7:/. >?73i^/w-v?-:£ 
h^v'->7>^ i;7*^/^'-v?-n— 7'a4^^i/v'7 
V, i?7*=:/U—:^- i s o-7'a;K^>v'^V, i^7 
a:ziyu-v^-n-y h^'>'>7>'. i;7ai=yV-v^-s 
c c-7'h^v'v/7>'. ':;7*=/U-i^- t e r t-y 

/t^hy y K=^'>">7:/. y-r^/T'ae/uhy > 

'>->7:^. y-r5/7'afc^/Uhy3:h^'>->7>'. 7 

-^y '>K=2^v/7'Be'/i'hy/ h^'>v'7v, v-^y 

•> K^-^T^a e/Uh y 3: h^'>'>7:/> y-hy7aD 
T'nt'yuhy ^ h^'>i/7V. y - h y 7 a a e/W 

h ys:: h^v">7>''t<:<5f ; ^^»'f5-i:Ji*"^*^« 

-r h73i h^'>v/7V. T" h7-n-7*n2K^->-> ^ 
i s o -7'a3*f^v'v'7>'H TVyy^ '-^ 
J^^y^yyy. h y > h^->->7>'. ^f'^'^ Ky 

3ih^->V7>'. ^f^/uhy -n-7'a2K=^'>v'7V. 
^f^/uhy - i s o-7'o3K^'>v/7>'^ jr^/uh y > 
V^'y^yy^y. si^A^hV ^h^iy->y>^ tr-/uhy 
> h=2^->->7y. tr-/t>> y h^->*>7>'. yx,=-A^ 
h]) ^ h^'>'yy>> 7a=./w hy^ K^'>">7:^. 

^f^/Ui/^ h^->'>7>'. £;^f-/Uv?3lh:^i/->7V. 
i/i^/Ui^Tf h^>'>7>'. h^->>7 
V, •:^7*^/^i^> H^'>i^7V^. •:;7*-/Ui^3:h^ 

.>i/7>'. hy >f-/i-^y> h^->->^>'^ hyp'f^zi' 

h y3if-/u^y3i h^;>v'7y, hy7*-/^^/>h 
^ 7 h y 7 * y X. h i/ 7 v;55^|^if 6 
ti^ »ir»*Lv^«t U-C. -r h7> h=^->'>7V. r 

h7ich^'>v/7>'. >f^/Uhy / h^->'>7:^, 
/UhV^h'^i/i^yy. i/Z^/^'y^ b^'^i^y^. 'y 

100 12] (A- 2) fig^ 
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<0-HS^ (1) i:IS1«/i^aS^^»fow^z5^r#c, 
[0 0 13] tft. (2) <75R^r-$>o 2®0^ 

a^i'sr^tfoCtiJ-C^-B, (2) O^*,. R 

i^i/'>a^i^:^, 1, 1, 1, 3, S-^^^/h^i^ 
-S-^f^-z^v^i/D^i^:^. 1. 1. 1. 3, 3 — 

^3:h^v'-3-^f='/^v^'>o=^1^>x 1, 1, 1» 10 
3. 3— h^'>— 3-'7Jc^/^^/•>a^i^^^, 
1. 1. 1, 3. 3-'<V^;t h^i/-3-7*=/U':/ 
'>a^'^^y, 1, 1, 3. 3 -t" h 7^ h =^'>~ 1 » 3- 
-v?^^/^v?v'a:^i^>', 1, 1. 3. Z-Thy^h 
j^.>_X.. 3--:^>^/^v^*>o^1^^. 1. 1. 3, 3 
-Th7^K^->-l, 3-v^7:II^^v?v'^:^1^:/. 
1. 1. 3. 3-7^ h73ih^'>-l. 3--:/7*-/U 
i?i/D^1^>-, 1, 1, 3-hy^h^->-X. 3, 3 

-1, 3, 3 - h y /f-z^v^'^o^l^^- 1. 1. 3- 20 
hy p« K^'>-1,-* 3, 3- hy7^=/^e?->n^-t^ 

V, 1. 1, 3-hy3:h^->-l, 3, 3-hy7a: 

=:/Ui;->n^f-V, 1. 3-v^-?' h^v'-l. 1. 3, 
3-x hy^f^/Uv^'Va^f-V-, 1. 3-v?3ih=^'>- 

1. l\ 3, 3— r hy^^/i'i^v^o^'t^^- 1» 3- 
':^>h^->-l, 1. 3. 3-r h77:c-/Uv?Va:^ 
f-i^. 1, 3-':^3i h^->-l. 1, 3, 3-7^h77 

(oai4] ::ix<=)(o5^. h^v^v^-vaij^i^- 

^^'t:r,\^^iyi^i/o^'tys 1. 1. 3. 3—r 30 
3-i?^f^/^i^->cz=^1^^. 1. 
1\ 3, 3-7^h73ih^'>-l, 3-v^p'f^/l'i^->n 
1, 1, 3. 3-7" 1. 3--:^ 

y^i^/ui/v'a^i^^, 1, 3-v^> h^'>-l. 1. 
3, S-T^hyp'^/l'i^i^ci^l^^^ 1. 3-C^:th^ 

3-v^/< h^->-l, 1. 3. 3-r h7:7an/l.i;v- 
ct^l^V, 1. 3-v?3:h^'>-l. 1. 3. 3-xh 

[0 0 1 51 -«tit (2) {ZiSi^^Xdt^OOit^^ti^ 

^i^'t^7aln:2^-'>^/•>7:^, 1. 1. 1. 2, 2- 
^>^^> h:^->-2-;'f-/l^v^">7>^. 1. 1. 1. 

2, 2^V^V^3ih:i|?->-2->f-/l'-:^->9 V. 1» 

1. 1, '2, 2 -'O'^/ h^'>- 2 -7 3i=/Uv^'>7 
1, 1, 1, 2, 2-^>^3: h:¥'>-2-7* = 
/Uv?V7>, l/l, 2, 2-f^h7/ 2 
-v^^f-yUv^V^V. 1. 1. 2, 2-r'h7:xh^'> 
-1, 2-i;>f-/Uv^v'7>'. 1. 1. 2. 2-rh7 so 



2->?75::=>yu-:/V7y. 1, 1, 2. 

2-r h=^*>- 1. 2-v7::i-/UV'>7V, 

1, 1. 2-b]) / h^'y-l, 2. 2-hy/f^/U':/ 

'>7>. 1. 1. 2- hy^^h^iz-i. 2. 2-hy 

^5P-/Uv?i/7V. 1, 1, 2-hy>h^i/-l, 2, 

2-hy7:s=/l-C/>'7>', 1. 1. 2-hy^h:^-'> 

-1. 2. 2- hy y^^/i'v^v/yv. I. 2--:^/h 

1. 2. 2-xh7>f-/Uv?'>7y. 1. 2 
1, 2. 2-f- h7>f-/Vv->7 
I. 2->^>h^v-~l, 1. 2, 2-rK77* 
s^/Uv^ixyV'. 1, 2-i?3ih^i/-l, 1. 2. 2- 
T^hy^iZi/i/i^i/yWjrifSr. (2) {zisi^X 

R^iJ- (CH2) .-r^^ix-SS^TD-fk^^tUrrt:. 

h^i/->y/u) li';^ (^^i^7*/^'>*>y 

/^) t';^ h^V^f-zU'Vy /i') 

/U'Vy/u) tr;^ K^*>v^>f'/^v'y/^) > 

v;73i^/U">y/u) ^^^'^ (^^ifpf K^v'v'y 

/u) fcf-;^ (c;^ h^r->:7*=i/i'->y /I') 

tr-;^ (v?:r; h^-^^^-zUv-y ^1^^^^. 

^f-zU'Vy/u) ^x^.:^. b'x h^'^v'^^-zi'v^y 
/u) tr;^ (31 h^v/C/^^-zi'Vy/u) 

3~tr^ ('^^l^p* h^i^i^D/^). ra/<V, . 
1, 3-1^:?^ (-^:3^f-3ih:^r'>->y/U) :/a^^'>'. 1. • 

-ir:^ (v^> h^->p'f'A'->y/l') T'a^^V. 1. 3- 

^ (v?^ h^->7*i^/t'->y/^) 1, 3-fcr 

;^ (i/ji h^v'7*=^/l'->y/t') T'cr/'^'V. 1. 3-tf 
(> h^->i^-?«f"/^->y/i') 1, Z-'^T^ 

(31 h^i/i^p'f^/^v'y/^) >^°^'^'>- 1. 3-tf^ 
(pi f:^->v?73i=:/U->y/U) T'a/^V. 1. 3-1^^ 
(31 h#->-:/7 3:=i/i''>yyu) 7'cx/<v<cifS:2!tif 5C 

1, 1. 2. 2-7^h7/ h=^?->"l. 2-i^^^/i'i^ 
1, 1, 2. 2-r hy:^ h:^'>- 1. 2-'>' 
1,1,2, 2-7^ h7> h=^^->- 
1. 2-v^7*-/^v;->'7:^. 1. 1. 2. 2-f^h7 
3iKi|?-->-l. 2-v^7*=i/^v^">?>'. 1. 2-i/> 
'h^'>-l, 1, 2, 2-f^ h7^f-/^>^'>7:^. 1. 
2-c;3i hifv'-l. 1, 2. 2-7^ h7-?<f'>'^*:^;>7 



1. h^'>-l. I, 2. 2-Xh77::L 

=^/^i^'>7>^ 1, 2--:x3: h=^*>- 1. 1. 2. 2- 

(A) jS5^-<bLxrt.. ±£ (A-i) 
5S:5>*5J:tJ^ (A-2) tL<rt:v>rix;5>-*Sr^ 
ir\ (A-l) fi2^*J<tC5 (A-2) d£53tf±^tU'Fii2 

[00 161 (B) I 

±l^-j^S:^ (3) lc:fc^^•c. i®^75;r^<b L-ctt. ife 
(1) tisi«>fc*«is^^rf5wfcd5-et$, 
(3) ■r^W^^f\.^^%^<n^^^b\^xrt^ ^ 

5fe^!8fc KB^-v'sKy •:^>f"/u>'o^i^v--x}fy 

n ^f - V - xjf y * n V^St-g-fr^iS^* L 

(0 0 17] iKy^-<7:>^!3jgL3S:i LTft. -ifi:^ 

(3) =t'Oei5 2-l 00. iif^L< fl2--5 0-e*> 30 

6. rixC) (c) fig»ttia*fctt2a£i±s:i5icjwfie 

^Lrt>av^o *^^l-^^v^-c. (A) 
(B) ^fJ^o^MW&W:. (A) ^9t\ 0 OSfigB (^ 
±fti*»#ifg^«i»W -c (B) *5^0. 2-2 0l:S 
(B) Aiff<r>^V(^t'^ 2 OSfiSS^Sx^ 

^rt:. ±E (A) *5^lc**ix«R2 0-S. R*0- 

rt:/i<. -W;trf ifiyfrtA5ia7K5^$ixx^r>^fe<7?, 2 

(0 0 1 8] :^:^5^lc*5V^'C1t'8'i:«: (A) &9f<T>im^ 
^«»fe<73'>7/-/uaisJ:C5 (B) ^3><0'>7y-/us 

S-^oaSis ft*o -C V ^5 1 OOS-g-lfe* <!f irlife^i- 
SS^J^iH^fttt. ii^. 1. 0 0 0-12 0. 0 0 
0.»$U<ttl. 200-100. ooossr^ so 
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o, ^^WJ-^'i'^r (A) *5^*riD7lc»«-rc^(rfi, 
m: (4) -e^^Fiio^^v-hfl:^, SfejSi*, 

(0 0 r 9] ^^ix-hfl:-g.<feturfi. fii*x.fi. h 
y3ih:2i^'> • (r-fc^/uT-fe h-^- h) f^^v. h 

y-n-rad^^v"^/ (Z-fef"/ur-fe h-^-- h) 

^v. hy- i -razK:^>' - ^/ (T-tr^/ur-t 
(r-fef^/ur-fe: h:^- h) f'-^v. hy- t-T'h:^^-^ 

(r-t^/vr-ferh-f-h) v?3:hdrv.. 
tf;^ (r-fe^/ur-feht— h) V-n-'Tn^ 
^iy fcTv^ (r^^/ur* h-t- h) V- i - 

>^ad?:2ir'> • tr;^ (r-fef^-zi^r-feh-^ — h) 

v?- s e c -^v^'y - tr^ (r-tf'/ur-t h-^— 
V) "f-^y. i^-t-rh^'>- 1^-?^ (r-fef^/ur-th 

hy;^ (r-fc^/t^r-fe h-f— h) f^^^^v. ^y-n-y 
h^i/- hy-5^ (r-tf-zur-fe ht— f^^v-. *y 
-s e c-y hdp..>* hy^ (r-fe^/ur-fe h-^— h) 
f^t^v. ^y-t-yh^v'- hy:?^ (r-fer^/t-r-fe h 
:^-h) f^^v. 7^h7^-5^ (r-fe:f"/^r•feh-^-h) 
5=-^:^'. hy3ih^->--^/ (ai^/ur-fe hT-fe^— 
h) hy-n-yndf^-> . (:sif-/ur-fe 

hr-fef"— h) f^^:^. h y - i -7'cr;i^:^-> v^y 
(:nf-/ur-fe hr-fer-h) f^^:^. hy-n-rh^ , 

e c->^k^«>-^y (aif^/ur-t hr-feT^-h) 
hy~ t-T'h^i/'^y (^i^f^/ur-fe hr-feTT^- 

V) "f-^ y^ Cz-n-rndf^v/ • tr^ (3if-/ur-feh 
T^T—V) ^^y. V?- i -7'aiK^'> . tr;»; (s^ 

(ai^/ur-fe hr-trr- h) f-^V. i^- s e c h 
=^->- f;^ (otf-yur-fe: hr-fer-— h) f^-^^^. v'- c 
--fh^'^-yf^ (3:f-/ur*hr-fe-7^— h) 
-qeyich^-i/' hy-?^ (^if-yurir l-r-ir7^— h) 
^y-n-ra:K^v/ • h y ;^ {:xf-/ur-t hr-t 

x-h) ^y- i -7*aJi^=^'> • hy^ (^xf- 

/i^r-fe KT-fe^— K) f^^:^, ■ty.-n-T'h^^V • h 
y;; (if^/ur-fc hr-fer- h) f-^v. ^y-s e c 

hy:^ (^tf^/UT-fe: hrirx- h) 7^9^ 
^-/'^ -^y-t-yh^-v- (3:^/uT-trhr-fe7' 
-h) 7^h7=^;^ (31^/ur-fe hr-fcx- h) 

f^^v. *y (T-tf^/t-r-fe h-^- h) hy;^ (^-f^/u 
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j.y-.^«y i.:a5..> (r-t^/t-r-th^^-- K) to [0020] m^^tLxn. ^^iixtrmmsi^ 

/uTi-feh-t— h) i?- i-yaiii^i^ * y^:^^. t'^i^^. 'y^^ 

-fV^'y'^T. (r-fef^z^r-6:h:^-» S^zurrmjr iS:*-?^*. Kit. xy.yhK. Ty^^KvS. 

h) i?/t.3ii^rA, v;-t-rh^'>- tf;^ (r-fe^zu yy-zi^sj. y/u-rvsfe. i^y^zuK. 

T^-^f.^-^.) c^zu^^-^-i^. ^yjih^v- - hy-?^ p-TiyS.&#i^> p- hzu3i:^;^/i.sj>vift. -< 

azJfit^'V- Ky;:^ (T-fe^zUT-t h) v^/u^n^:^ 2o y^ang^Sfc. hy7/U:^ng^K. -rcvgje. JX 

A, ^y- i -yo3j^^£/ • hy^ (r-^f"zur-t h-f zU2l^:/S. t^zuSs. 7^zwgf. ^ai:^®^. S:&®s/i<if 

-h) i;yU3iijrA. ^y-n-:/h^i/- hy^ (r *4srfSwi:2S5T?#-5, ii«a<!:Lrrtu «xrf. « 

^f^zur-feK:f— h) '>'/w=rr:^ri.. ^y - s e c fi^K. SiSfc. y r^ft/jtif %*tf 5 CI i: i^T? 

A, ^y - t -7^ h^-> • h y ^'^i (r-fef^zUT;fe V-t- [002 11 J^SffittKir Uffl. ^««es^*,fccfsi« 

h) i;/W3=i|jrA. hy=.h^->-^y (^if^/ur-feh tf. fy'>'v. fa-/K fcr'<7i^:^. tfcyi^^-. tr 

7-^7^- f.) i;/u3-f«rA. hy-n-T'ndf^v^ -<yv^>. e=x y ^yyf^zUT^V. v^y^zur^ 

/ (^Lf-yur-fe hr-feT^-K) v?zu==i^-£^. hy-i V. ^y yf^zur^ ^y^if^/ur^v-. v^^i^/ur 

-rcrd^^v'-^y (:tf-/ur-fe hr-fef^-h) V^zw= so $ K y 3i^/ur 5 V.^y T'a fcfzu-r ^ i^T'a . 

-jr^^ hy-n-y^h^->-*y (^^^T-fchr-fe .irzi^r^v. hyrce/t^r^^-. ^y^f^zur^v. ;•; 
f^-h) i^zusiijri., hy-s e c-T'K^v'-^y i^y^f^zuT^^ hy:/f^zur^v. ^y^i^y-zur- 
Ci^/ur-ir hr-fef^-h) v?zU3:={:^A. hy-t- v^3i^y-/i.r^ i;7<^zu^y3i^jry-/uy 
>^h:^v'-^y .(=.^/ur-fe:hr-fcx-h) i^zU3-r> :=&yy^/uv^3:^y-zuT5>'. hyx^y-zi' 

-h) •:;/i.3=;5^A, c-T'h^v- e'jx (aif^/w [0 0 2 2] ci^e)«a<n5*>. ^^t^-Kt^«i. 

;^ (aif-/ur-& hr-feT^-l^) v/zUiiniJrA. ^y-n tt. ^^V^u— rzu^ ^^--h^k-g-^. 

= ^y- i -T'adf^F-V • h y (^if-yUT-fe 5l^tt 2 aJ£t±*|SJ^lCfiSffi LT ±fatt«<Offi 

hr-t-r'-h) v^yua^r^A. ^y-n-:/h^v- h ^snt. (A) (%±ira;^5^«^-^»SE) lOo 

y;^ (aif^yurir hr-feT^-h) v?yU3 = (^i^. ^y- mASBfC^Ur, ii^^. 0. 00 1-10fifiS5> »^ 

s e c->^h:i^'>- hy;^ (3if=-ybr-fehr-fex-h) L<rt:o. 0 1-1 0 SfiS5tf5ffiH-e«>5. «K 

->'yU3r:iri,, ^/-t-T'h^V- hy^ (^^zUT m£^I^IC^*:)S&tlO LT^H t> i:'' ^ U TKSain 
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€ 



rat $ ^/t/ia7K5^«&^^ i: o^-g-^ L < fn. ^-rtud^ 
(B) a5^Sr^«^J(c@«^fc«:i>»Lr<e 

n— ^T^i^^y, 2, 2. 4-'h!;> 

f'/U'Ot^y, n-:*-^^V. v^^ 

'<v-tf>'. h/^^:y. ^ri/^>. if=-/u-<y^ 
V, h y >t^>i<'<:^:^. ^^/u^f^yu^i^^'. to 

y-/K 2-y^/u^^/— sec-'^y^y — 

/K t-'<>'^y— /K 3-/ h^'>^^y— /I', n- 
^^-^J — /u, 2 - y ^/u^ y — sec — 20 . 
'^^y—/K 2 -oi^/uy^ y — /K s e c—^'f^/ — 
/K '^y^y— /^-3. n-:i-i^^y— ^'K 2-3:f=-/u 
^^f-y— /K s e c-:f^:^y— n-y-zUT/u 
=— /u. 2, 6 -i^y ^/l'^:^^y— /^-4> n-x;& 

y — s e c - VT^c^/ur/u^r — K y y -f-z^y 

si/ur/W'^— /K s e c-r- h7y^'>/^T/u=— /K s 
c c — ^7^^f*'>/UT/l'3— 7aiy— /K V'^D'^ 

^1^y— /K yf=-/^->i5'ci'^^-t?-y — ZK 3, 3, 5- 
K.y y c^^ihy — /u, -<ve</ur/U3— /K 

1. 2-7'nl^u:/>ry 1. 3-7^^ 

uv^ya— /u, '<>'^>•:/3^— /u-2, 4. 2-y^ 
S, ^T*^:^-::/:*— /u-2. 4. 2 -iif'/^^^1^ vi^ 
^y=i— /K hy3:f-i/'>'>ry 3— yu, hyT'aeu^' 

y ^/u- i -rf-zi''^ h y> y f'/i'- n -'^y^/u^ h 

^hv. v^-i-^f-zi/^hv. hyyf^/^y-^y V. 
i^y>'. ^p, 4-'0^:^i^:i">. r-feh=/^r-feh 

1, 2-7'atrL/v#*->K. •:/2^^y7v, 4-yf" so 



f'^^^^y 3— /i^y y f'/i'^i— x.T-u:^^y = 

1- r/u. ^i^u^'^y s-zu^y-n-r^/uai-^ 

/U, aif-uy^y 3— /U-^cy - n— '^i^'>/U3i— -f/K 
^f-i^y^y 3— /u-^y 7 3L=/u:t— r/u, x.f'uy^ 

y a— /U-ty - 2 -sf-zUT'f /^:t-T-zK si^lx 
y 3— A^v^y^/um— r/u> v^si^ui^^y =2— /u^y 
y -f-zus— r^/u, i/3:^u:^^y 3— /u-^y 3:f=-/U3i— 
r-zK i/ai^uV'^y 3— /w-IxJif^-zi/ic— r-zw. i^s:^ 
ix^'^y 3— /U'^y-n-T'^zu^— r-zK v^m-^u:^ 
3— yUv?-n-7'f'zU3i-7'zK v^^Lf^uv^ys 

— zt^y-a f-zK ^h^'>hy^y3 

— zK T" hy^if^i^y^y 3— /Uv?-n-7'5^zW3i— r- 

zu, T'a fc*i^:^>ry 3— /u^v y f^zuni— t-zk -/u 

UV^^y 3— /U^yif=-yU3:— rzK 7'oeu>'^y3 
— zl^y yc ezUa:— t'zU, T'cr fcfUI^^y 3— /U^y 
r^/K v^T'a fuVi/y 3— /u^y>f^/U3i 
— r-zK v/T'a fcTuv^y 3— /u^y 3i^/Ui— rzK 
h y T'n tfuv^y 3— zu-^y y f-z^ai— ^yu, 

rzu^^St ; y3if^zu;&-Jtf^-h. g^Sy^zK 

S^eCn-yofcTzK g^S& i -T'n tVK §^®fn-7'f^ 
ZU, S^g^ i -T'^zU. i^K s e c -yTf^zU, g^gfen — < 

:^f"zK S^g^s e c iV^zK g^«53-> h*->>^f^ 

zu, i^ifeyf=-z^^V^zK gtK2-^^zU7'^zK g^S 

2 - •3c-^/U->.^->/U, g^gS'^Vv/zK g^^-V^O'^:^-^ 
ZK g^gsy f^zu->iJ^ a^:^->/u, g^^ci-y^zK T-fe 

hg^sy^zu. r-fehg^ift3if-zu. gfKsif^^viry 3 
--r-zu^ y y ^/uin— -r g^g?^^ u V ^ y 3 -./u-:e y 

aif^/Uai--7'zK ff^g&C^aif^uyiry 3— /U^y y f^/P* 
X.— 7^/K ft»i/3:.^U>'^y 3— /u-ty^i^/uai— y 
zu. g^gSv^;3if-u:/^y 3-/U^y -n-y^zu^— 7" 
zK SFg^s^a fcru:^^y 3— /u-^-y y ^zu3L— g^ 
Kra tf u^^^y 3-/i^y3i^/U3i— x/K ff^gftrT'a 
tru>'i/y 3— /iHE-y T^a tfyu=i— -rzK g^ST'a Ji't^ 
>'^y 3-./u^y:/f-/U3:— r/K g^Ssi^T'cz tri^Vi/ 
y 3-/l/^yyf^yUai-rzK g^gfci^T'a t'u^^^y 3 

— zi^y3:^zu3i-r/u, v^g^s&^y3— /k g^ifey H 

^•>hy^y3-zK 7*0 f :r>Sfc:iif=-zK T^c ^i•2^>' 
Sfen-7'f^zK yofsrva i -r^zK 'y^^^^^ 
^/K v/*!>»i^-n-7'f-zw. a.SSyf'zU. |L»:rf- 
ZK ^Sn-yf^zK ?L»n-r^zK ^a^-Si/oif^ 
zK y^zugfe-I/yf^zK 7^zuSv^3if^/u/jrif(D3i;^r 
zU9^»a ; N-y^zU^/i'AT? K. N-v?y-?-zu 

r^K. N-yf-zur^hr^ h\ n. N-v^yf^zur 
tr c y Ky* if <o-* S^35»« : fis^t v^y ^/K Siftlv^ 
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(0 0 2 3] ztib(r>'PX\ yatruvi/y s-zi'^y 

(0 0 2 4] :$:^m(r>!mA^f&^^^^:TR(^i:isr) 
Sk^i>Ztt>Vt^o A*»lCf4. (A) j&»^f^m 

oot:, ^f^L<rt:i 5-8 orx-fc$. ^fc. jgog^ 20 
mmsSL^^mA-Tf^hftv. 0 ot 

UT(orA^^—/^^^&ti'^> 2 oi:fi%£tT. i^i-5S 
s%exT-efe^;i i: 1 0 oreiror 

/U3-/Ufl, JbSB (A-l) ^^J^^etflC (A- 2) * 
^(7D-^fii5 2 0Sfi%£iT, iff^L<fi5fifi 

(0 0 2 5] :$:^mv"Abti6^^^^^^^f^^ « 
e){c^-f:;'^h>'. 2 5 0-4 5 0^{w^ji<y-r-, 30 

r-fef^/ur-fehv, 2, 4 — ^i-^^i^^:^. 2, 4- 

^fJ^^^^^t-^y. 3. 5-'^7'^>'i^^>'^ 2. 4-^ 
^i^'Vv^si-:/. 3, ^-ir^^y'yiry. 2. 4-y-^ 
:^v?3r>. 3. ^-/-^r^'yiry. 5-;^f^/^-2, 4 

.^F.-»^Vv?2f->'. 2, 2, 6. e-f'h^^f-/^- 

3, 5 ^-f^^'yity. 1. 1. 1» 5. 5, 5 • 

^1^7/^:^-^-2, 4 -^7^^ 1 Ssfc 

K:2aJ£iL±-C«>'5. *^§^(wiBV^•C. ^^^^^1* ^ 

o - v?^ h ^^^afi, (A) 

looaasB. »^L<<fio. 2-8 osag5<?5«s-c 

p - v^-r h (A) ^^^-^^^iOTKi^^s 

(0 0 2 6] 2 5 0-4 5 0riwa^^tfl5>»iaS^£: 
^roik^^L-Crt:^d<y^-^^ifetf6C<S:i5rt » 
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dfyr^5^^s. jj^yry-uy, d^yr^K. ^-'}^ 
^^^ifaztti^X'^<>. ^VT/\^^iyy:t^i'^ m 

mi:^^c>it^tLXtt. d?y>f^u>2r^1^>f K» 

HWis, iKyv^ K«ii. xKy 

[0 0 2 7] ;g.ficfi<jictt. 4^y2^:^'»^^>'r/^^/^ 
j:— r/w. y 2t-:S^f'>:s-f'l^:^r/u^/^3:-x/K j^y 

i/aif^u:x;;^f^n-/Ui-r/K iKy sl-^^i/^i^uyy 
/ y y^3i^. r/^=^/^7 3; / — /udt/w-r y y^^^<o 
mt^'^^yn^^i^^ :t^'>^^^>^Vir^'yy 

jjf y:i-^->3:f^^»^A'K'^>flSJtSBfc3^^^''^* 
jXT^/K 3lf^u:/^ry3-/^SS^»S^^^7^>^^^ ^^S^ 

/^y-fe:y h\ Ji^y^y-ty vflBA»gj^;^r/K y/^t^' 

(0 0 2 8-] - (A) o- (B) p- 
-(A) o- (B) p- (A) 

(^«. Art:-CH2CH20-'CS$tu6S€:> Bft- 
CH2CH (CH3) 0--e«$ix^>S^^^* ofil- 
90, pfllO — 99, qfiO — 9 0<73«C^^) 

zfy.ib(0^'C. i^^)it^'y:s.^\y>rf\^^^^-^'^^ 

y :i-irV3i^ U- Vxjf y 3f-^rv/7'D e U n ^ ^^jf 
y-T-, :jfy 3i-d^V3:^^>';Ky2i-^i/7'atfu:x7/W 

i^^3il.7^/K zify2i-^->3:f^t^vyy-fey>ffiJ»»* 

;if y 2r^'>:3if^i^:^y/^fci' -'^^^Ss^^^^^- 
(0 0 2 9] -ix6rt:iaS>o<'^rt:2ai^±«:l?l^i^a 

^trtjav^ o^r) r^y/^^s^*i:urtt, 

y :r^->3i^/uS. !Ky;i-^'>7'Bfcf/uS. K5. 
t Ka:Jrv-/uS. ti\^if^^'yf\^m<nnt'0'&^1^'>^ 
• < i: 1 1 ii$r«rro 0^) r^y/t'»S'&»^*^»'^^ 
tLo. ±iE (^^) r^y/^»s^<*tt^ r^y/i'tt. 
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v^>^^y/i'S^-^r/^j:*?tfffixciXo, ±E¥aeS^ 

flTor^y/i'SRai^^^^^^^itLrw:. 2-t Ka 
it->3if-yur^ y i^- i;:tf-t/v^y 3-/1-7^^ y 

u— ;Jfy3if^uv>ry =-yur^y U'— > 

vv^aif^u^^^y y i^-h. > h^->d*y^ 

/ur^y^— h. 2-t Ka^'^T'n f/ur^^y i^— 

i^T'c e'ur^^y s-zl'T^y L/— zKyT^ntf 
uv^y /ur^ y t/— > h^^'Vv^yn fu:^^ 
y 3-/uri^y u-h. > h^-vsKyT'nf uv^y 3 
-yur^j^ y h> ^ h^v/i^ra eu'i^^y =-/ur 
^yi>-K. ih^-vd^yT'ceuyjry 3-/^T^y 
t^-h, 2-v^>f-/^r^ /^5^/^r^y t^-h. 2- 

v^aif^/ur ^ y3:f^/^r^ y l^- N-tr=/Ufcfn y 

k:^. e'ri/ueyi^v. r^^y/^rsK. N->^/ur 
i^y/ur^K. N, N-i/-?«f^/i'TiJ'y/i'r5 K. 
jKf^D-zi.riJ^yA'r^ h\ i/y v-t^/^r^y 
^o^y y h« ; i^^i^^v^y ^-zt^i^Ti^ 
yu-h. zjfy3:^u:^^y =-/^*>'^^y ^-f^^j^^ 

[0 0 3 0] ±ffi'g'flB5^^-^^ > ^ ^ 1^ /l^^3|«c<0 
L-Ctt. 2-fc: Ko^v^^^^^-^'^^J^y 
v^sif-l^^/^y a-z^T^^^y t^— sKyaif^f 
V^y =-/^y^j5^ y t^- ;< h^v'v^^f-l^Vif y 

=i-/u^^^y h^v^^i^y^if-uv^y =- 

^yt^-h, aih^i/xKysif^U'V^y ^-^'^^^^y 
a tru>'^y 3— /t.;^^^ y sj^y T'ce'u:^^ 

y3_,U^^^y U-h, > h^-^i^T'oe'UI^^y = 

-/u^^^yu-h. h^->2Ky7'nfc!*uv'iry 

A^^^i^yi^-h. xh^i/v'T'afc'UViry s-zUp' 

^^yu-h, :Ehiip.vd<y>^oeu>'^y s-zt'^^ 

^ h\ ^y •>>?/i'>^^y t^— vt^(r>^y y ^ 
_ . .;;x.f-u:xi5^y 3— /uv?>^^ y h. sKy 
xf-uvyy 3-/ui^-^^i^y ^-H. v^T'ntruv^ 
y 3-/u*i;/^^y u-h. iKyrntruy^y 

if <b*t5. ia^3tr3:2a£l±«:ra^»C«L^ 

(00 3 Ij ±2El-|gS€r^$>If^'^^yz^Se3:;^ryu 



r^J^y^-h. n-T'f^/t'Z^y iso-^f^ 
/ur^ y L/- sec -^T-z^r^ y t^— h, c e r 

-y^f-z^r^ y t/— r ^/I'T^ y h. '>-^->/^ 
r^yu--h. --T'f'/vri^y u-h. ^^f-zy^r^') 
u-h. y^i^/ur^r y •rv'/uri^ y u-- k 
x->/ur^y^— ■T'hTf'v/ur^y t^— h. 
^^^yA^r^ y ^fyj^r^ y -> 

10 ^ a^:^'>/U7'^ y l^— 2-=.f-/«^^'>/l'T^y 
U-h.. 2-> h^-^aL^/t'T^y l^-H> 2-31 
->3i^/ur:^ y I'- 2-^ h^i^T'n tf/ur^!^ y ly 

— 2-31 h^v'T^at^/i'T^y i^— ^:^v^/^r 

^ y 7i^/U;C7/Ufcr h— A-T^ y t^— y = 

y t^— a-:V7"=^/^2t-:^->3if^/ur^y 

i^— r h7 1 Ko^/uyy/i^r^y t^—h. ^ry^j? 

/Uzi/i/T^ y h^!?ir«0^/Ti?' y t^— ; aif'-u 
:^jry =r— /Uv^Ti/y L^— 1, 3-7'^U>i5^y3 

^ y ^ah^Vf^/u^y 3-/Uv^r^ y u— hv" 

1, 6-'^^1^x^y =— ^'^'^^^i' 2, 2- 

2. 2-fcr;^ (4-r^y ci:^t^->>?:r.h^->7«=. 

aiij^vhyr^y i^-h> hy ^f'a— /^>^°^'^*^ i^y 
^^y /<>'i5?3iy >^y h— /H-yr^y ^— h 
h y r y t'- h« ; '^v^-ai y y h-A't^ h 

30 ^tt'S. wixe>rt:. iaifcrt:2aJ£t±«r(Sl^(wfiE^U . 

[0 0 3 2-] ±i2'rie5^*r$<cv^>^i^ y/uK3i;^7^- 

^^yt^_|.^ n-^ci^/^>^^ y l^-" iso- 
T'ae/uy^i^ y U'— n-:^f^/^-?'^^ y 

^ y ^:^i/yu> ^ y h . ^rf"/u> ^ 

/w^^^yu— 2-3:f-/U'^:Jr^'>/^>^^ y ^— 

2-> h#S^xf^/uy^i?^y l^-h. 2-2: K^V 
3i^/U>^iJ^y i^-Kv h^v'T'ae'yu^cJ'^^y 
U-h. 2-x h^i/T'aii'/i'^^iJ^ y '^^-^'^ 
y t^— 7*siyu;<7A'li'h— A'^^^ y 

50 3if-/u^^^ y u- h. r h7 t Kc2 7/U7y/U;^^iJ^ 
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1, 3-yf-i/:/^y =-/uvy^^ y i^- i. 4. 
— y^uv^y 3— y t^— K> -^^'^vf-zu 
y 1. 6 — .^i^v>ry3 

-hS ; Ky>^°— ^^^^^^^-^^^ ^^^^ h 

y ^ f^B-A^ra/N-v h y ;^ y h«if<?5 h y > 

y o^) r^y u'-hm^^seii^i^^^^*^*-^ 
1 0 0 3 3 1 7 y5R3R*as©tt*i^ urnt, «xrf i.. 

1. 2, 2-7=- h77nP2f-^f^/U (1, 1, 2, 2- 20 
r- h77a cT^n e/U) 31— r-zK 1, 1> 2» 2—7^ 

^ya-A-i? (1. 1. 2. 2-7^h7:7aa7'^/U) 

yaeu^-^y ^-A-v^ (1. 1. 2. 2-xh77'ci 
n:/^/u) ^— r/K ^iJ^f-T'a truv^y 3-/Uv^ 
(1. 1. 2, 2, 3, 3— ^=^?•1^:7aa-cvf^/^) 3: 
— 7 a o K7^-V/»^;5^/W2^:^K"^ h y t^-^*'. 
1, 1, 2. 2, 8, 8, 9. 9/10, lO~f:b-7 » 
aaKr;e7>'. .1. 1. 2. 2, 3. Z—^-fyoa 

* K) T'ceA^] -N. N f^/^-N-;&/^2lf:^ 

/u;;^yu*i^r^ K:/cIl^/^^y>f'/^T>'*-•?-2^«. 

7Ty^F142D, [S1F172, |SIF173. PlFl 

8 3 a:i±. ^B^w-^^^k^s^x* fio . ^7 h 

1, (S130 3, ISJ352 «f«B^t^ 
(») SO . 7 D 9- KF C - 4 3 0 . R F C - 4 3 1 

(fes:;^y-^^ (»r so ^ ri^t;<f-KAG7 i 

i^— 7BVS-3 8 2. ISlSC-101, PISC- 
102. IBlSC-103. fSJSC-104, HSC-1 
0 5. ISJSC-10 6 OflJa^ (») ») ^ BM-10 so 



^8fS82 0 0 1-2 4 0 79 
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0 0, BM-1 100 mm (^) S) . NBX-15^ 

y^F 1 7 2, BM-1 0 00. BM-11 
0 0» NBX- 1 5i^#{c»SU\ c/y=->si^ 
gfSSJtLrn. «;trfSH7PA, SH2 1PA, S 
H30PA, ST94PA {^^^fixhl^^ ' '5^^^-=^ 

Ztlb<n'ti'Ci3. ±ffiSH2 8PA, SH3 0PA«Cffi 
^1-oT5£-«^ (S) vm^iX^M'^mmzfff'^L 



(5) 

[0 0 3 41 




• [0 0 3 5] Se)tC^«§«<^fi££«»»-tt=a^ K^-vy 

=rc^ Kli^v-y ;«7^fi. ^xff. iSiJafiS<75ffi7K'Jrw' 
5pt&SCgiS5^3 OmAi, »$U<ttXO— 20m 

ib^x^ im Ms /^y-/i-->y^//^*5-tt5w'yr 

B/v-/u->y;Cr>^/u;tt«SWb5£Xlfl (^) ^i-;:^;^ 

Mit^X^ (^) SiorA5>//^5 2 0. jSIl 0 0. 
IBJ2 0 0 ;-iUW7r-f ^^-i^^^/^ »<7DZ/u^t-^ 
yr-y'/K r/^^-^>^/H D. PIi 3 2/:&<!f;JJ^if 

U<rt:. 2-3 0fifl:%-e*>!3> fiMBiWt-iCCXigl: 
5HS$tL5. ffl£^^<75±@}^5>aLSj5^2-3 0S:a%-e 

Si02 ^?:=./^, s i N if 

• [0 0 3 61 rtog^^ojKSfi, ftmff^ur. isa 

9-eJ¥$0. 05-1. SnmSS. 2(Hiat) T-riiS^ 
0. 1-3 nm^<?5aK^?gjS't'oC<l:i5T?#o, 

<oa. ^6^r^rt:8o-6 oor^ 

(OtSS-c. 5-2 4 05>gS^ra?Kixr«:«^5w 



(12) 
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i*, ^(D^&^^iZStloZtfs^h^ LSI. Cz-J^T' 
ALSI. DRAM, SDRAM, RDRAM. D-R 
D R AM* t'<?3^«=«^^iiP-1»^^iir«6»R<?D 

[00 3 71 ^0 

[0 0 3 81 (Mw) ; 

- (GPC) «cJ:5iBy^Lfc. 

Seep}.: 7^ h7 t Kcr7 7:/^^<i: LT^U iOTfc^)- » 
JBIS^lg^. lOOccOxhyt Ka77>(Cg 

h^^A (*f*/H 5 0-C ALC/GPC) 
;e77A tSg^lSX («c) KOSHODEX A-8 0M 
(«^?5 0 cm) 

ay£££:4ot; 

^fiS: 1 c 30 

[0 0 3 91 tfcgim^ 

^J'fa. aoor-ciiJ'fiSS^^^tlftu $6(w4 2ot: 

h/NV;<7- K (^) KtOHP 1 6 4 5 1 B«ffi*5j:CfH 
P4 2 8 4 A7'U'->v?3>'LCR>-^-^<'^-C. 1.0 
kHz \zian^^MLii>fbmh Lfc, « 
[00401 ^^-y^m^ 

2oot:-ci5>Ba5fi^«JSftL'^ $e)jw42o^ 
^*?>i^/^aslfttss^6 orois-^'f'jci^p-iias 
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[00 4 1] ^m(o^^m 

53^ia. 2oot:-ei5^figsa^?EiBiu sc)«c4 2 0t: 

<OSS53?@$C<0*y h7*u-h«X-3 05^SS*JSI*L 

/t. c:<75S£^:^>'^>'x>'1^-xp (-^y-r>';^:y/^ 

[0 0 4 21 ^^CMP»^ 
8-f ^'^•^y 3>(^:t^^±tw. -:^fc:"V3— hfe^^t^r 
fifig^fel^^a^frL. 3j^y hT't^— h±X^l 0 0*C-C1 

[0 0 4 31 ^71)-: i^lf^-y&etit^^^ 
WmS.fl : 3 0 0 g/cm2 
9F®^fin : 6 0|^^ 

CMP aoajR<?5^S: 3 5 ;5'/u^ ^ (O^ffiaiRffi 7 
[00 4 41 1 

7'/77. 0 4 g> h^T* K=^->->7V2 4. 0 5g 
trh7=^-?^ (Z-t^/t'T-fe h) ^^>0, 4 8 

g$r, ratru^/iJ^y 3— /^^/T'oe/UJ:— 7'/l'2 9 
0 giw@»$*fc<0*,, ^y-7v^-^-T-«i^S 

8 4 g 1 ^ffli^rfr^tC^ Lfc. 5 5 ^ 

XX^mf^i^^^tt:.(D^. r-ferf^/^r-fe h:^2 5 g^. ■■ 

^: 1 4 9 git/^d^ ^— v's V-CB^U, at?fl£CD*^^ 
fi, 8, 5 0 O-C^ofc. 

'a'fig«2 

7>7 7. 04 gtx h7> h^->'>7^2 4. 0 5 g 
^, T'afcrU'yi/y 9 0 g 

1. 5 g$:^^^-frfe-<:r>'55S^8 4 g^ l^W;l^rt 
rjg?e(c:ifetoLfe. -^t^S, 5 5t:-C4^RJ]Sjj:c-frfc 

(Oh. fiMSffiSa^-CftSIL/to 5 0^T®C?ff;5*^> 

>^y-A'i:;KSrS-tp®?ff$rl 4 9 g ji^<iKu~i/3 y 

-g-^^^fiispj^-fSfl, 1. 8 5 0-C«>ofc* 

'[00 4 51 -g-^fiF? 3 

:E^mrt^<y'fj^yy^^^\^s ^c-^y — /^5 7 0 g. 



(13) 



#H2 0 0 1-2 40 798 
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g^SHOU, iSaSrS OtlwgS*-^fc. >^ 
/^hy> h^'>'>7>l 4. 5 g h^->v7 
:^2 0. 0 gOiS'^ffl^^l^J'ffljS^^t-C^^IC^Lfco 
6 0t;-C2^rp1S;tc-frJtto*). RJi^imiSL 

D fcf/us.-r/U2 0 0 g^^lniL. 5 OX-CSStMti^h 
V^y 3"-/t/^/rn tf/wa:— r/w^r-ftfS^S: 9 3 0 

4. 40 0*0^0^0 
[0046] 
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•>zKy •:/>f^/^v'=^1^^o. 2 5 gSJoL. SrO. 2 
s^^s^ufefcc-^. 2. 6 2i:{str^-c«>o/t, a 

55, IGP a i:ia5('Ha['C^>-?fc- aS^OCMP 

[004 7] 2 6 

»MjS*^rS 1 fc^. 
[0 0 4 81 
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(0 0 4 9] itmi 1 

9, ;7KaStS<oaBli5^7y^tCMPg&^0^©«255Si<) 

?)nftu '.\ 

1 0 0 5*'0 1 
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